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pedigree analysis was uninformative. The mother also had a history of delayed closure of the anterior fontanel compared to her siblings. All deciduous teeth appeared by 2 years of age. The patient presented with 35 kg weight ( ∼ 50th percentile), 145 cm height ( ∼ 50th percentile), a head circumference of 51 cm ( ∼ 50th percentile), and US/LS ratio of 0.9 which were normal for his age. There was no obvious facial dysmorphology ( fig. 1 ). Oral examination showed retention of primary dentition with nonappearance of secondary dentition; an oral pantogram revealved the latter being normally developed lying beneath the primary teeth ( fig. 2 ). All fontanels and sutures were closed. Both shoulders could not be approximated to midline either actively or passively, suggesting the presence of normally developed clavicles. Assessment of IQ was performed using the Binet Kulshreshtha test and suggested normal intelligence [Jain et al., 2013] .
Radiographs of the skull revealed wormian bones in the occipital region and perisutural sclerosis. Chest radiographs demonstrated normally developed clavicles, ribs, and thoracic vertebral bodies ( fig. 3 ) . Radiographs of the hands depicted tapered distal phalanges of both thumbs, absence of tufting of distal phalanges of index fingers with second metacarpals showing accessory ossification centers at the bases ( fig. 4 ) . The bone age was between 8 and 10 years as assessed by the Greulich and Pyle atlas [Heyworth et al., 2013] . Radiographs of the pelvis showed delayed ossification of pubic symphysis; spine and long bones were essentially normal. Blood calcium, phosphate, alkaline phosphatase and thyroid profiles were normal. Sonographic examination of the abdomen and renal region revealed no abnormal findings. Sequencing of the RUNX gene identified a sporadic novel nonsense mutation (c.166C>T; p.Q56X) in the glutamine-alanine (Q/A) repeat domain of the RUNX2 transcription factor ( fig. 5 ). This mutation could not be identified in his parents, siblings, or 100 ethnic controls.
Discussion
CCD is a generalized skeletal dysplasia affecting bones of intermembranous and enchondral ossification [Jensen, 1990] . The phenotypic spectrum of the condition varies from mild cases presenting supernumerary teeth only to the phenotypic features characteristic for CCD. A high index of clinical signs and symptoms together with molecular confirmation are required to make a definitive diagnosis.
Our patient presented dental abnormalities, as mentioned above, delayed closure of fontanels, presence of wormian bones, an accessory epiphyseal ossification center at the base of the bilateral second metacarpal, delayed ossification of pubic symphysis, and normally developed bilateral clavicles. Accessory epiphysis and delayed ossification of pubic symphysis have been previously reported in the CCD literature [Jensen, 1990] .
The term cleidocranial implies defective bone modeling or formation of the clavicles as a mandatory feature; however, there are 8 case reports mentioning the presence of normal clavicles in CCD. Three cases were published prior to identification of the causative gene, rendering correlation difficult. Two cases presented characteristic skull changes with normal clavicles [Stocks and Barrington, 1925] . The third case was the brother of a typical case of CCD and had other features in form of delayed ossification of pubic symphysis, pseudoepiphyses at the base of second metacarpals, and dysostosis [Cole and Levine, 1951] . We have attempted to tabulate the phenotypic features of the 5 patients (including our patient) presenting with normal clavicles. Baumert et al. [2005] proposed a classification system for CCD which we found useful for eliciting the features and assigning a score. We scored the patients for each variable to reach the cumulative score for genotype-phenotype correlation ( table 1 ) . This analysis provided 2 interesting clinical observations. We noticed a correlation between dental abnormalities and normal clavicles with mutations of the Q/A domain. Nonsense mutations of the Q/A domain presented milder dental scores, more severe otorhinolarygological scores, and normal clavicles ( table 1 ) . On the other hand, a severe dental score and a mild otolaryngological score with normal clavicles were associated with missense mutations in the RUNT domain ( table 1 ).
Diagnosis of CCD is straight forward in cases with craniofacial, dental and clavicular involvement. Cases with milder phenotypes and normal clavicles require analysis of the RUNX2 gene to confirm the diagnosis in the absence of positive family history. We found a novel nonsense mutation (c.166C>T; p.Q56X) in exon1 of the Q/A domain of RUNX2 gene ( fig. 5 ). This mutation results in a truncated protein which cannot bind to DNA and the core-binding factor beta. Therefore, the phenotype is due to haploinsufficiency of the RUNX2 gene [Kim et al., 2006] . The parents, siblings of the proband and ethnic controls were negative for this mutation. This further suggests that the mutation was de novo, although we could not perform gene expression studies. Pathogenicity was predicted with the help of bioinformatics software (in silico analysis) using Polyphen and SIFT.
Our observations are limited to only 5 patients, and thus, further studies are needed to confirm this genotype-phenotype correlation. We could not find any gen- a Score: mild = 1 -3; severe = 4 -6. b Score: mild = 1 -5; severe = 6 -10. These scores are cumulative. c Patient 5 refers to the present study. Classification scheme given by Baumert et al. [2005] was used in patients 1 -4. In all cases, shoulder mobility was zero (clavicles could not be approximated to midline). RHD = Runt homology domain. otype-phenotype correlation between craniofacial score and mutation type. Therefore, if our results are validated by larger studies, the location of mutations in the domains may also help in predicting the phenotypic severity. 
